This study investigated the impact of a transformational leadership training program for youth sport coaches on adolescent athletes' perceptions of transformational leadership and positive developmental experiences. The transformational leadership training program was associated with higher rates of perceived transformational leadership behaviour at follow-up when compared to baseline measures. Importantly, these increases were associated with significantly higher rates of self-reported developmental experiences. Coach training was associated with a predictability and reliability to athlete outcomes that was not evident in athletes of a comparison group. Transformational leadership may provide a theoretically sound foundation for coaching practice and education in the service of facilitating positive developmental outcomes for athletes.
INTRODUCTION
Positive youth development is "a field of research and an arena of practice" that has at its core the promotion of growth and resilience in young people [1] . The central tenets of the field include a focus on the potentialities of young people [2] , with the aim to equip them with internal and external "assets" that promote an upward developmental trajectory. Internal assets include a commitment to learning, positive values, social competencies and a positive identity. External assets include social support, empowerment, clear boundaries and expectations, and constructive use of time [1] . In order to facilitate upward developmental trajectories, it is generally agreed that youth must be embedded in multiple relationships, contexts and human systems that nurture their growth [1] .
Larson [3] argues that sustained positive youth development best occurs within the often complex, messy and disordered realities of the real world. This is because young people need agency in order to fulfil their potential. Agency is the "abilities to organise and regulate actions over time to work toward a long term goal, as an individual or with others, in complex real world contexts (pg. 318) [3] ." In order to do this young people need a range of skills such as cognitive skills, the ability to regulate emotions, and continued motivation.
These abilities are both hindered and developed by the positive and negative interpersonal interactions that are a normal part of human systems [3] . Within the sports domain, recent research shows that the strongest influence on the developmental outcomes of youth sports participation is the interaction with significant others involved in the sport [4] .
Youth sports participation has been shown to correlate with many developmental assets in youth, including physical, cognitive and social competencies [5] . In addition, participation in youth sports has been associated with a healthy self-esteem, higher rates of pro-social engagement and academic achievement, and the development of character and life skills [6] [7] [8] . According to Weiss [8] , sport provides a set of naturally occurring opportunities of which adult leaders may use to facilitate the acquisition of developmental assets. Vella et al. [9] have also inferred that both "winning" and "losing" in youth sports provide an opportunity for developmental gains to be promoted by the coach.
The relationship between the coach and athlete is seen as one of the most important determinants of the effects of youth sports participation [10] [11] . Many conceptualisations of coaching have specified the positive psychological and social growth of young athletes as basic elements of effective practice [7] [8] . This is reinforced by the definition of coaching effectiveness as facilitating increases in key developmental areas including self-esteem, physical activity, interpersonal networks and moral decision making [12] . This definition has been based on a wider review of the athlete development literature which has demonstrated that athlete development can occur across four major areas known as the "4 Cs": competence;
confidence; connection, and; character/caring. This conceptualisation of athlete development has been drawn directly from a conceptualisation of positive youth development known as the "5 Cs" (the 5 Cs separate character and caring into two separate domains) [13] , and reflects the basic groupings of outcomes that may potentially be derived from sports participation. These outcomes broadly encapsulate basic skills and competencies, self-esteem and self-confidence, positive interpersonal connections, and pro-social behaviours. In addition, coaching practitioners maintain positive youth development as an overarching aim of their coaching practice, and see themselves as responsible for facilitating a wide-ranging set of interrelated positive developmental outcomes such as self-esteem, social skills, life skills and positive affect [14] .
Cross-sectional research demonstrates that the positive developmental experiences of young athletes are associated with coaches' transformational leadership behaviour [9] . In addition, a test of transformational leadership theory amongst adolescent athletes has shown that coach transformational leadership behaviour predicts athlete outcomes at both an individual and team level [15] . This is in addition to descriptive research undertaken in both University and adult sporting context which associates coach transformational leadership behaviour with positive athlete outcomes [16] [17] [18] [19] .Transformational leadership is a form of leadership that occurs when leaders: broaden and enlarge the interest of those whom they lead; act morally; motivate their followers to go beyond individual self-interest for the good of the group and address and engage each individual follower in true commitment [20] .
Transformational leadership is comprised of four basic components: idealised influence, where leaders serve as role models for followers, demonstrating high values and positive behaviours; inspirational motivation, where leaders will inspire followers through the development and communication of a vision; intellectual stimulation, where leaders challenge existing assumptions and stimulate thought in followers about how goals may be achieved, and; individual consideration, where leaders individualise behaviours directed at following by meeting the unique personal needs and concerns of followers [20] .
In conceptualising transformational leadership within the sporting context, Callow et al. adapted a conceptualisation of transformational leadership to the sporting domain. The authors adapted a measure of transformational leadership from the military setting which included the transformational behaviours of 'fostering acceptance of group goals,' where leaders promote cooperative efforts among followers in order to achieve a common goal, and 'high performance expectations,' where leaders provide positive expectations of all followers.
In addition, this conceptualisation included one transactional leadership behaviour, 'contingent reward,' where leaders provide positive reinforcements that are contingent upon the display of desired behaviours by followers [17] . Transactional leadership is a form of leadership where the compliance by followers is promoting through a system of rewards and punishments. The addition of transactional leadership behaviours to transformational leadership behaviours is known as 'full range' leadership [20] . According to this model, contingent reward is the most effective transactional leadership behaviour.
Subsequent work by Vella, Oades and Crowe [21] has conceptualised transformational leadership within a participation youth sports context. Within this context, 'high performance expectations' was removed as a component of transformational leadership due to theoretical inconsistency with the goals of participation youth sport. Thus, transformational leadership has been conceptualised within this context as incorporating 5 key transformational components, as well as one transactional leadership component:
• Appropriate role modelling is defined as "the extent to which the coach provides a positive behavioural model for athletes to follow." This should include modelling of all desirable behaviours including pro-social behaviour, equitable treatment of others, respect for the opposition and referee, and goal setting to name just a few.
• Intellectual stimulation is "the extent to which the coach can challenge athletes cognitively." For example, the coach may challenge athletes to come up with new ways of learning or a new team strategy by asking thought-provoking questions during practice.
• Individual consideration is defined as "the extent to which the coach is able to understand and meet the individual needs for growth and development of each athlete." This may include an in-depth knowledge of the skill level of each player so that the coach is able to set practice drills at an appropriately challenging level for each individual.
• Inspirational motivation is "the extent to which the coach is able to motivate athletes by providing inspiration and an incentive to perform well." The essence of this behaviour is that the coach uses a vision of the future to motivate athletes, rather than a simple system of punishment and reward.
• Fostering acceptance of group goals refers to "the extent to which the coach can facilitate team cohesion.' This should include both social and task cohesion.
• Contingent reward is a transactional leadership behaviour and is defined as "the extent to which the coach uses positive reinforcement to strengthen desired athlete behaviours (p. 212-213) [21] ." This system of reinforcement should be used in addition to the transformational leadership behaviours by providing rewards or praise for any desirable or positive behaviour.
The importance of transformational leadership in youth sports has been outlined by Vella et al. [21] . Unique components such as inspirational motivation and intellectual stimulation are important because youth sports are expounded as appropriate avenues for youth development due to simultaneously high levels of attention, motivation and challenge [22] . Further, components such as individual consideration and fostering acceptance of group goals speak to the inherent nature of coaching practice as constituted by the relationship between coach and athlete [23] , which itself is set amongst the context of the multiple interpersonal relationships. The importance of these components are highlighted by research that has shown that the personal experience of effective coaching is predominantly about the relationships and environment that the coach creates rather than a limited range of prescribed behaviours [24] .
Given that the extent of the literature pertaining to transformational leadership in youth sports is theoretical [21] , cross-sectional [9, [15] [16] [17] and qualitative [19] , there exists a need to extend this research by piloting a transformational leadership intervention for coaches. Using a quasi-experimental design, the purpose of this study is to strengthen the associations made between transformational leadership behaviour and the positive developmental experiences of adolescent athletes by piloting a transformational leadership training program for coaches. The specific aim of the program was to increase coach transformational leadership behaviours and gauge the impact on the positive developmental experiences of young athletes. Importantly, the effectiveness of this program was to be judged within "real world" coaching practice that is integral to the sustained development of positive outcomes for young athletes. It was also important to gauge the effectiveness of this pilot program in two key areas. Firstly, does the leadership training program lead to higher rates of perceived transformational leadership behaviour? Secondly, do higher rates of perceived coach transformational leadership behaviour lead to higher rates of positive developmental experiences for athletes? Evidence from Smoll and Smith's Coach Effectiveness Training shows that a cognitive-behavioural training program for coaches of 75-120 minutes duration can have a significant impact on both the perceptions and outcomes for young athletes [25] [26] [27] . Therefore, in order to answer these questions, the leadership training program was administered to all coaches of one youth soccer club, while a second club acted as a naturalistic comparison. Naturalistic inquiry is a paradigm for research which incorporates the comparison of individuals in their "real life", and is thus integral to judging the success of coach training programs at facilitating positive athlete outcomes [28] . Relative to a comparison group, and to baseline measures, it was hypothesised that athletes of coaches who are trained in transformational leadership will: (1) perceive a higher rate of transformational leadership behaviours, and; (2) report a higher rate of positive developmental experiences.
METHOD Design
This study was conducted using a quasi-experimental pre-post design for nonequivalent groups over two complete sporting seasons. A quasi-experiment is a study that takes place in a naturalistic setting where either the random assignment of participants or the controlled manipulation of the independent variable is not possible [29] . In this case, the random assignment of participants into sporting clubs is not possible, thus, an intervention targeted at the independent variable (coach leadership) is assigned to the pre-existing groups.
The benefit of quasi-experimental research is that it enables the strengthening of causal inferences while maintaining internal and external validity without interrupting 'real life' through intrusive intervention and is therefore the most appropriate form of intervention for this study [29] [30] [32] . This program was used because the format has a relatively large amount of literature to demonstrate its success in facilitating positive developmental outcomes for participants of youth sports [25, [33] [34] . This was then followed by monthly follow up telephone calls for the duration of the sporting season. In all, 5 telephone calls were made to each coach who attended the initial group session. The single group session plus follow-up telephone calls format was chosen to limit the time commitments of the participating coaches to a level that was deemed acceptable by the participating club. In addition, this format was used to maximise prolonged motivation, convenience, and impact. The single group session was deemed necessary to facilitate social support for the coaches, to transfer a large amount of information with the aid of electronic media, and to facilitate an informed commitment to goals in front of others. Telephone calls were primarily used to ensure continued goal striving by the coaches. A typical telephone conversion followed the GROW (Goals, Reality, Options, What) structure outlined by Wilson [35] . Within this model, conversation proceeds systematically by discussing the goals of the coach, assessing progress towards goals (reality), investigating options and strategies for goal attainment (options), and making commitments to reaching goals (what). The structure, content and purpose of the group session and follow up discussions are given in Table 1 .
Data Analysis. At the request of the active club, all data collected was to be completed anonymously by athletes so that data on individual coaches was not available. This condition was absolute and non-negotiable. In order to maintain anonymity and to ensure that results for individual coaches were not obtainable, data on team membership was not collected.
Thus, multilevel analyses are not possible. Further, anonymity for all athletes meant that it was not possible to follow participants from pre-to post-intervention. Data collected at postintervention was collected from the same pool of participants as pre-intervention, however, the anonymous nature of the data means that it is impossible to know if the same or different athletes completed measures pre-and post-intervention. Accordingly, the data has been analysed as belonging to four separate groups: active group at baseline; comparison group at baseline; active group at follow-up, and; comparison group at follow-up. Missing data from 11 participants (4%) was replaced using the full information maximum likelihood method of estimation. 
RESULTS

Descriptive statistics
The aggregated data were subjected to tests of normality and heterogeneity of variance. Data from the DTLI-YS had a moderate negative skew and moderate kurtosis values. In particular, the individual consideration subscale (skewness = -1.28, kurtosis = 2.23), inspirational motivation subscale (skewness = -1.29, kurtosis = 2.74), fostering acceptance of group goals subscale (skewness = -1.12, kurtosis = 1.06), and contingent reward subscale (skewness = -1.12, kurtosis = 1.03). All data from these scales were transformed using the squared transformation as described by Tabachnick and Fidell [36] for moderately negatively skewed data. Following this transformation, data proved to be normally distributed (Skewness statistics ranging from -.10 to -.71, and Kurtosis statistics ranging from .02 to -.30). Analyses were subsequently conducted using the transformed data. All YES-S data were normally distributed and were not transformed. The internal consistency of all scales and subscales was good with Cronbach's Alpha values of above .70. All Cronbach's Alpha coefficients are given in Table 2 . The mean subscale scores and standard deviations of the active and comparison groups by season are also given in Table 2 . For ease of interpretation the untransformed statistics are given. A summary of differences is also given in Table 3 . Higher scores represent perceptions of higher rates of transformational leadership behaviour, and a greater number of reported developmental experiences. In the case of negative experiences, higher scores represent a greater number of negative experiences.
Table 2 Mean responses and standard deviations for the DTLI-YS and YES-S by Group and Time
Hypothesis 1: Transformational Leadership Behaviour
Hypothesis one states that athletes of coaches who received transformational leadership training will perceive a higher rate of coach transformational leadership behaviours relative to baseline measures and a comparison group. In order to investigate potential differences in perceived transformational leadership behaviours as a result of the training intervention all measures were subjected to a multivariate analysis of variance (MANOVA). Each of the DTLI subscales, as well as an overall measure, were entered as dependent variables. A Bonferroni adjustment was made to the alpha level in order to reflect the 6 concurrent comparisons. Hence, the adjusted alpha level required for significance was .007. The MANOVA revealed significant differences between at least two of the groups on at least one measure of transformational leadership behaviour (Λ = .863, p = .002). Tests of between subjects effects showed that there were significant differences between groups on levels of appropriate role modelling (F = 6.01, p = .001), fostering acceptance of group goals (F = 5.20, p = .002), intellectual stimulation (F = 5.03, p = .002), and overall transformational leadership behaviour (F = 6.03, p = .001). There were no differences between any of the groups on levels of individual consideration, inspirational motivation, and contingent reward (p > .007). Post-hoc Bonferroni comparisons were used to analyse where these differences occurred. Corresponding adjustments to alpha levels were made and significant difference is reflected at an alpha level of .05. A summary of differences can be found in Table 3 .
Appropriate Role Modelling. Post-hoc Bonferroni comparisons showed significant differences in levels of appropriate role modelling between baseline and follow-up measures in the active group. Thus, athletes of trained coaches reported significantly higher rates of appropriate role modelling at follow-up than at baseline (p = .029), and compared to the 
Hypothesis 2
Hypothesis two states that athletes of coaches trained in transformational leadership will report higher rates of positive developmental experiences at follow-up than at baseline, as well as higher rates of positive developmental experiences than a comparison group. In order to investigate potential changes in positive developmental experiences as a result of the training intervention all measures were once again subjected to a MANOVA. Each of the YES-S subscales, as well as an overall measure, were entered as dependent variables. A Bonferroni adjustment was made to the alpha level in order to reflect the 6 concurrent comparisons. Hence, the adjusted alpha level required for significance was .007. A MANOVA revealed significant differences between at least two of the groups on at least one measure of developmental experiences (Λ = .718, p < .001). Tests of between subjects effects showed that there were significant differences between groups on levels of: personal and social skills (F = 5.17, p = .002); cognitive skills (F = 9.06, p < .001); goal setting (F = 8.62, p < .001); initiative (F = 14.95, p < .001) and an overall measure of developmental experiences (F = 7.36, p < .001). There were no differences between any of the groups on levels of negative experiences (p > .007). Post-hoc Bonferroni comparisons were used to analyse the specific differences between individual groups. Once again, corresponding adjustments to alpha levels were made and significant difference is reflected at an alpha level of .05. A summary of differences can be found in Table 3 .
Personal and Social Skills. Post-hoc Bonferroni comparisons showed no difference in personal and social skill experiences for athletes of trained coaches between baseline and follow-up groups (p > .05). However, levels of personal and social skill experiences were significantly higher for athletes in the active group than athletes in the comparison group at follow-up (p = .002). Correspondingly, athletes in the comparison group reported significantly fewer personal and social skill experiences at follow-up than at baseline (p = .019).
Cognitive Skills. Bonferroni comparisons showed a significantly higher rate of cognitive skill experiences reported by athletes in the active group at follow-up when compared to baseline (p = .019). Similarly, athletes in the comparison group also reported a significantly higher rate of cognitive skill experiences at follow-up when compared to baseline (p = .032).
There was no difference in the levels of cognitive skill experiences reported by athletes in the active group and comparison group at follow-up (p = .032).
Goal Setting. Post-hoc Bonferroni comparisons showed a significantly higher rate of goal setting experiences reported by athletes in the active group at follow-up compared to baseline (p = .009). Athletes in the comparison group reported a significantly lower rate of goal setting experiences at follow-up compared to baseline (p = .035). Levels of goal setting experiences were significantly higher for athletes in the active group than athletes in the comparison group at follow-up (p < .001).
Initiative. Bonferroni comparisons showed no difference in the initiative experiences reported by athletes in the active group at baseline and follow-up (p > .05). However, athletes in the comparison group reported significantly lower rates of initiative experiences at follow-up compared to baseline (p < .001). Consequently, levels of initiative experiences were significantly higher for athletes in the active group than athletes in the comparison group at follow-up (p < .001). These results shed some light on the area of positive youth development through sport. Until now, very little has been known about the causal mechanisms that explain the variability in developmental outcomes that are garnered by young athletes as a result of sports participation. In particular, little is known about specific qualities and behaviours of the coach that may impact these outcomes [38] . Consequently, this lack of evidence is manifested in an inability to increase the consistency of systematic developmental benefits [39] . This study has attempted to strengthen associations made between transformational leadership and positive youth development through sport. Due to the limitations of this study, causal inferences cannot be made. However, following training in transformational leadership, coaches were perceived to have exhibited higher rates of transformational leadership behaviour, and this corresponded with a higher rate of reported positive developmental experiences.
It appears that training program given to coaches increased the reliability and predictability of systematic positive developmental experiences. Athletes of trained coaches reported at worst no difference in developmental experiences and at best reported significantly higher rates at follow-up. This was associated with higher rates of perceived transformational leadership behaviours. In contrast, the developmental outcomes for athletes of untrained coaches were highly variable and, for some constructs, poorer than those for athletes of trained coaches. This provides some evidence for a strengthening of the association between coach leadership, coach education, and positive outcomes for young athletes. This is consistent with previous work in this area [40] . It also serves to verify that there is nothing inherent in sport that guarantees positive developmental outcomes for athletes. Rather, appropriately trained coaches are more likely to take advantage of naturally occurring 'teaching moments' [8] . This study suggests that where coaches are not appropriately trained, developmental outcomes for athletes can be highly varied and, at times, more negative. Training that equips coaches with developmentally appropriate knowledge and skills may not guarantee positive youth development, but it will go some way to equipping coaches with the ability to facilitate positive developmental outcomes for athletes.
Coach training may be an important program for positive youth development. Conroy and Coatsworth [39] promote coach training as a powerful and cost effective solution to promoting positive youth development through sport. This is predicated on the basis that coaches hold a position of influence and are seen as an expert and role model by young participants. Coaches also have a greater number of interactions within the sporting context than other influential agents such as parents or policy makers. Coach training programs have been shown to lead to increases in athlete self-esteem [27, 34] , as well as personal and social skills [40] . However, mainstream coach education programs lack content that is relevant to positive youth development, instead maintaining a focus on technical and tactical skills. This leaves coaching practitioners ill equipped to develop consistent and meaningful developmental gains for young athletes [41] . It may be for this reason that coaches of young athletes see mainstream coach education programs as somewhat irrelevant, and therefore are reluctant to engage in further coach education. They would be more likely to do so following the inclusion of more relevant topics such as communication skills, motivation and building character [42] .
Transformational leadership is one potential addition to coach training programs.
Indeed, coach education based on a coherent and consistent theoretical approach with demonstrated efficacy is a considerable and substantial need [39] . Transformational leadership can provide a theoretically sound, empirically validated foundation for coaching practice and education in the service of facilitating positive developmental outcomes for athletes. In particular, the replicable curriculum provided here (in Table 1 ) is suggested for use by researchers and coaching educators as a basis for future coach training initiatives that share the aim of positive youth development. Further, coach transformational leadership behaviour is associated with other important drivers of positive youth development including intrinsic motivation, positive interpersonal connections and sustained effort towards goal attainment [16] [17] [18] 43] . However, causal evidence is needed as a first step.
The impact of perceived increases in coach transformational leadership on the positive developmental experiences of athletes must also take into account other salient variables. Firstly, it is still relatively unknown how actual coaching behaviour is related to positive youth development when compared to perceived coaching behaviour [39] . In a mediational model presented by Smoll and Smith [11] coach training interventions can provide changes to actual coaching behaviours. However, actual coaching behaviours are mediated by athlete perceptions of coaching behaviours when it comes to athlete outcomes.
Further, it must be acknowledged that coaching practice occurs within a wider context.
According to Bronfenbrenner's [44] ecological systems model of development the coach represents one microsystem amongst other microsystems such parents and peers. Each of these will have an influence of the positive development of young athletes. Research shows that while the influence on the coach remains relatively high across athletes aged from 10-18 years of age, the role of parents is strongest in the younger ranges while the influence of peers is strongest in the later adolescent years [45] . Further, the interrelations among microsystems may also play an influential role in athlete development. For example, the relationship between parent and coach will have an impact upon young athletes [46] . According to
Bronfenbrenner [44] , macrosystems such as the sporting culture and club values are also influential in facilitating positive development.
This research has several strengths. Firstly, this study has conducted "real world"
research by collaborating with community sporting organisations to provide an indication of the effectiveness of the transformational leadership training program. This is an important and marked difference from 'efficacy' studies that are undertaken in controlled conditions and are removed from the reality of coaching practice [47] . Further, the naturalistic comparison group utilised in this study afforded a sample size that is rarely achieved in research of this nature, thus providing power to the results and subsequent conclusions. In addition, the comparison group and pre-post design give sufficient reason to suggest that these results can serve to strengthen the evidence base which demonstrates an association between transformational leadership and positive youth development. However, there are also limitations that warrant mention. This study did not account for the number of years that coaches had spent with their athletes. This may be important because it is plausible that coaches who are in their second or subsequent year with the same athletes may indeed have already facilitated positive developmental gains in previous years. Thus, developmental experiences in subsequent years may be reduced. Further, the anonymous nature of responses that was imposed on this study dictated that it was impossible to follow participants from baseline to follow-up. Thus, it is uncertain how many of the potential sample provided measures over both seasons. This places strict limits on the strength of conclusions, and causal inferences are not possible. Thus, only significant differences have been reported here, without reference to "increases" or "decreases". Future research should endeavor to follow individual athletes and coaches over time in order to make causal inferences. Lastly, the coaches in the comparison group did not receive any face-to-face time. Thus, in the sense that this was not strictly a control group, any differences between the groups may also be explained by the expectations of coaches in the intervention group, rather than the intervention itself.
Conclusion.
The transformational leadership training program was associated with higher rates of perceived transformational leadership behaviour at follow up when compared to baseline measures. Importantly, these increases were associated with significantly higher rates of selfreported developmental experiences of adolescent athletes. Coach training was associated with a predictability and reliability to athlete outcomes that was not evident in athletes of a comparison group. Transformational leadership may provide a theoretically sound foundation for coaching practice and education in the service of facilitating positive developmental outcomes for athletes, pending further longitudinal research with the ability to make causal inferences.
